NTP technical report on the toxicity studies of Toxicity Studies of Antimony Potassium Tartrate (CAS No. 28300-74-5) in F344/N Rats And B6C3F1 Mice (Drinking Water and Intraperitoneal Injection Studies).
Antimony potassium tartrate (APT) is a complex salt that until recently was used worldwide as an anti-schistosomal drug. APT was efficacious in humans only if administered intravenously at a near-lethal total dose of 36 mg/kg. Because unconfirmed epidemiologic studies suggested a possible association between APT treatment and bladder cancer, prechronic toxicity studies were initiated with APT to select a route of administration and appropriate doses in the event chronic studies were needed. To determine the most appropriate route for longer-term studies, toxicity and concentrations of tissue antimony were compared in F344/N rats and B6C3F1 mice that were administered APT in drinking water or by i.p. injection for 14 or 16 days. The animals were assigned to dose groups, 5/sex/species. Drinking water doses, estimated by water consumption, were 0, 16, 28, 59, 94, or 168 mg/kg in rats and 0, 59, 98, 174, 273, or 407 mg/kg in mice; i.p. doses were 0, 1.5, 3, 6, 11, or 22 mg/kg in rats and 0, 6, 13, 25, 50, or 100 mg/kg in mice. APT was poorly absorbed and relatively nontoxic when given orally. There was no mortality or histopathological lesions in rats or mice receiving doses of APT as high as 168 or 273 mg/kg, respectively. One mouse in the highest dose group (407 mg/kg) died, and there were treatment-related lesions in the liver and forestomach of most mice in this dose group. In contrast, i.p. administration of the drug was much more toxic, resulting in the deaths of rats administered 22 mg/kg; kidney and liver lesions were found in these rats. In mice, i.p. administration of APT caused deaths and liver lesions at dose levels one-fourth of those that caused similar effects by oral administration. All male and female mice injected with 100 mg/kg APT died; half of the female mice given 50 mg/kg APT died; additional deaths occurred with doses as low as 6 mg/kg. Hepatocellular necrosis and inflammation of the liver capsule were present in both sexes of mice in the 50 mg/kg dose groups. As a result of these findings, an i.p. dose regimen was selected for subsequent studies. Groups of ten male and female F344/N rats and B6C3F1 mice were given 0, 1.5, 3, 6, 12, or 24 mg/kg doses of APT 3 times per week for 13 weeks by i.p. injection. Rats were more sensitive than mice to the toxic effects of APT, exhibiting dose-related mortality and reduction in body weight. Four male rats in the 24 mg/kg dose died; body weights in both sexes of rats from this dose group and in male rats from the 12 mg/kg dose group were 10-20% below controls. No clinical signs of toxicity in the mice, nor gross or microscopic lesions, could be attributed to APT. Increased concentrations of antimony, considered to be dose-related, were detected in the blood, liver, kidney, spleen, and heart of rats, and in the liver and spleen of mice. In rats, hepatocellular degeneration and necrosis were associated with dose-related elevations in activities of the liver-specific serum enzymes, sorbitol dehydrogenase and alanine aminotransferase. By alternating the site of abdominal injection and the days of treatment, mesenteric inflammation at the site of administration was minimized in the rats and mice, indicating that the i.p. route would be suitable for chronic studies. Hepatotoxicity in rats occurred in dose groups where there was little evidence of renal toxicity and no cardiac toxicity; thus, serial measurement of liver-specific serum enzyme activities may be useful to monitor the presence and progression of hepatocellular degeneration in longer-term exposures. Synonyms: APT; Tartar emetic; tartrated antimony; tartarized antimony; potassium antimonyltartrate; Bis [μ-[2,3-dihydroxy- butanedioato(4-)-O1, O2:O3, O4]]-diantimonate dipotassium trihydrate (stereoisomer).